We assessed the membrane localization of the non-functional mutants detected in this study to investigate whether impaired functional phenotypes resulted from miss-localization or expression of the mutant proteins (Supplementary Figs. S4 and S5). Interestingly, all non-functional mutants showed expression and localization to the plasma membrane, suggesting that the impediments indeed resulted from interference of the protein's function and not from defects in its structural organization.
robust to the choice of homologous sequences. It is noteworthy that the five charged residues in and near the TM4-TM11 assembly, namely Glu215, Glu278, Glu279, Arg432 and Lys460, receive the highest conservation grade (9) using all the different sequence collections for computing the scores.
SNPs reside in variable regions
According to the dbSNP database, 5 Western blot of total lysate (100 µg) from yeast harboring NHA2 (WT), empty vector (EV) or NHA2 mutant, as indicated. Membranes were probed with anti-NHA2 and anti-actin. Fig. S5 . NHA2 mutants localize correctly to the plasma membrane. Fluorescence images were taken from overnight grown AB11c yeasts expressing GFP-NHA2 (WT) or its mutant as indicated. 
